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FISH AND MOSQUITO LARVAE IN 
BENGAL, BIHAR AND ORISSA, INDIA 

BY 

T. SOUTHWELL 

(Received /or publication 21 June, 1920) 

Most people interested in malaria are aware of the fact that in 
India, and elsewhere, certain species of fish feed extensively on 
mosquito larvae. 

We have much to learn yet concerning the habits of many of the 
above species of fish, their relation to other species, and the 
conditions under which they act effectively, before one can assess, 
approximately, their value as mosquito-reducing agents. In India, 
at least, it is only within the last ten years that the subject has 
received attention. The present paper summarises, roughly, infor
mation obtained through the investigations carried out by Sewell, 
Chaudhuri, Alcock, Bentley and Lloyd. In addition, it affords the 
writer an opportunity of recording, for the first time, impressions 
and conclusions arrived at as a result of eight years' work in India 
as Director of Fisheries to the Governments of Bengal and Bihar and 
Orissa. 

Monsoon. During the early part of June, the south-west 
monsoon-rains commence, and, in a short time the province is more 
or less flooded. It is important to note that the breeding season 
for many species of fish coincides with the advent of the monsoon. 
Consequently fishes' eggs and young fish are, at this time, caught 
in large numbers and are found in almost every ditch and pool of 
water. By the middle of August, the rains are practically over and 
the dry season commences, continuing to the following June. The 
flooded areas contract, and eventually become dry; the young fish 
so lavishly distributed in nature become isolated in little pools and 
are either caught or die, except those which are successful in 
reaching a tank, heel or river. 
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Water areas. (1) Rivers and irrigation canals. Bengal is a low
lying country, rich in waterways. The main river, the Ganges, 
with its numerous tributaries, drains the province and, a little to 
the South of Calcutta, breaks up into the Gangetic Delta. The 
latter area, which is known as the Sunderbans, comprises an 
immense number of swift-flowing tidal streams, intersecting each 
other in all directions, together with swamps and dense virgin 
jungle. Irrigation is carried on throughout the province by means 
of a system of canals which arise from both sides of anicuts, or 
weirs, thrown across rivers. They distribute water, during the dry 
season, to the paddy or rice fi.elds. 

(2) Beels. Beels are also numerous; these are lcrrge natural 
depressions, full of water, corresponding to our lakes, for the most 
part retaining a connection with a river, either throughout the year 
or during the rains only. They, too, contain fi.sh in considerable 
abundance. 

(3) Borrow pits. Borrow pits occur plentifully. They measure 
two or three yards long, two or three feet wide and a foot or so 
deep, and are formed as a result of earth having been removed 
in order to elevate surrounding land, usually railway embankments. 

(4) Tanks. Tanks (or ponds) in Bengal play a very important 
and extensive role in the economy of village life; they are utilised 
by the villagers for bathing, washing and for a variety of 
other purposes. They are exceedingly numerous. They were dug 
originally either because earth was necessary to elevate the ground 
on which a house was to be built, above the flood level, or from 
religious motives. In years gone by, tanks were kept in much better 
repair than is the case nowadays, owing, probably, to the fact that 
the growth and development of western education and commerce has 
attracted village life to the cities and towns. 

Many tanks have become more or less silted up, foul, or choked 
with weed. The result is that they form admirable breeding-places 
for certain species of mosquitoes. 

A considerable number of species of fi.sh occur in tanks. The 
large and edible species include carps like Labeo rohita, and cat
fi.shes such as Wallago attu, Macrones spp., etc., but other smaller 
species growing to two or three inches in length are numerous. In 
most tanks there are found, as a rule, only a very few large fi.shes, 
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such as carps or cat-fi.shes, the former being individuals which have 
escaped the ravages of predatory species. Such small species as do 
occur are found, as a rule, towards the edges of the pool. The tanks 
in which predatory fi.sh do not occur form a very small percentage. 
These facts are of importance in that any scheme for stocking tanks, 
heels, streams, etc., with. mosquito larvae-eating fi.sh which takes no 
account of the presence of predatory species, is doomed to failure. 

Mosquito larvae-eating fish. There exists in Barbadoes a fi.sh 
known as' Millions' (Poecilia poeciloides, De Filippe, = Girardinus 
poeciloides), which is well known as being very destructive to 
mosquito larvae. It was introduced into Ceylon for that purpose 
about twenty years ago. It has since practically died out in the 
Island. It was also introduced into India by the Government of 
the United Provinces a little later, and a number of specimens 
were sent to the tanks in the Zoological Gardens in Calcutta. 
Apparently they did not thrive and increase. It is certain, how
ever, that in Bengal there is at least one species (H aplochilus 
panchax, Hamilton Buchanan = Panchax panchax, Tate Regan) 
which is superior to 'Millions ' as a destroyer of mosquito larvae. 
The species of fi.sh best adapted for destroying mosquito larvae 
should breed in confi.ned areas, otherwise they will die unless 
replenished year by year. 

The following species of fi.shes occur abundantly in fresh water 
in India, and all are known to eat mosquito larvae extensively 
under natural conditions :-
Genus Haplochilus. 

Species of the genus H aplochilus are small, and the adult seldom 
grows to three inches in length. This genus belongs to the group 
Carnivorae of the family Cyprinodontidae and to the sub-order 
Haplomi. 

There are three species :-
1. H aplochilus panchax (Hamilton Buchanan). Occurs all 

over India. It has a flat head and lives on the surface of the 
water. 

2. H aplochilus melastigma (McClell). Smaller than panchax. 
Widely distributed throughout India. 

3. Haplochilus lineolatus (Cuv. and Val.). Grows to four 
inches and occurs plentifully. 
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All the above three species are hardy, and breed freely in 
confined water. Mosquito larvae are to be found normally on the 
surface of the water, and these fishes, which also live on the surface, 
devour them in nature with exceptional avidity. 

Species of less importance are :-
Ambassis nama (Ham. Buch.). Two to three inches long; 

breeds freely in confined water, occurs abundantly. 
A. rang a is smaller than the above, but similar in its habits. 

They are not surface feeders. 
Trickogaster fasciatus. (Bl. Schn.). Grows to four or five inches 

in length and occurs in fresh and brackish water. It has a wide 
distribution in India. 

Badis badis (Ham. Buch.). Lives in mud and is very voracious. 
Occurs both in fresh and brackish water. Grows to four or five 
inches in length. 

Barbus phutunio (Ham. Buch.). One to two inches long, and 
breeds in tanks. Of this genus there are at least three other species 
of some use as mosquito larvae destroyers, viz., B. ticto, B. stigma 
and B. terio. Some of the species have, however, a restricted 
distribution. 

Anabas scandens (Daldorf). This species is known as the 
climbing perch. It possesses a respiratory system other than gills. 
It is able to climb small trees, and can live for a very long time 
entirely out of water. During the dry season, when tanks and other 
water areas dry up, this species buries itself in the damp mud and is 
actually dug up with a spade by the villagers. I have seen it taken 
from a depth of two feet from the surface of a dried-up pond. It 
grows to about eight inches in length and breeds freely in heels .and 
even in brackish water; but it is doubtful whether it breeds in tanks, 
although, during the rains, its eggs and young find their way into 
tanks in large numbers like those of other species of fish. 

Certain species of cat-fish (e.g., Wallago attu) found in tanks 
also have this habit of burying themselves in the mud during the dry 
weather, and the impossibility of removing them from tanks
especially if they breed there-will be obvious. 

There are other species (such as Perilampus spp., Danio rerio, 
Barilius spp., Rasbora daniconius, etc.) which are also known to 
feed on mosquito larvae occasionally, and it is probable that still 
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other species will be discovered when investigations have been 
extended. 

We may now consider briefly the question of the reduction 
of mosquitoes in nature on a large scale. At the present time the 
stocking of tanks with fish which devour mosquito larvae is 
frequently advocated as a means of mosquito reduction, and it is 
certain that the efficiency of this method is not doubted by many. 
It is true that the process may be considered a slow one, but in India 
time has but little value. 

In connection with the problem, there are a few points which call 
for special consideration. 

It is impossible to keep tanks, heels and other waterways stocked 
with mosquito larvae-eating fish, owing to the fact that they are 
themselves devoured by other and larger predatory fish. In order 
to remove the large predatory species it would be necessary to pump 
the water areas dry, to allow them to remain dry in the sun for 
months, and even then one could not be certain that the species 
buried in the mud might not spring to life again with the first rains. 
Further, it would be necessary to prevent the entrance of fresh 
broods of predatory fish during the next rains.. Now such exten
sive preventive measures are, to my mind, clearly beyond the range 
of possibility. There is the expense, the enormous number of water 
areas to be dealt with, and the entire absence of any organisation 
to undertake the work. It will be obvious, I think, that the small 
species of fish which normally devour mosquito larvae have only 
a very limited usefulness in nature, and that this sphere of usefulness 
cannot be extended materially; as a result, the actual reduction of 
mosquitoes through the agency of fish is not at present a practical 
scheme. It is, however, impossible to say to what degree these 
fishes are useful, but as these agencies have been at work for some 
thousands of years, we may safely conclude that the effect is 

negligible. 
In Bengal, tanks are naturally stocked with fish during every 

monsoon, and they, therefore, contain the maximum quantity of 
fish they are able to support. The artificial introduction of large 
numbers of mosquito larvae-eating fish upsets the established 
balance, which is ultimately righted by the death of those unable 
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to procure sustenance or which succumb to the predatory habits of 
other species in the tank. 

The cultivation of carp along with mosquito larvae-eating frsh 
is sound, because carp are not predatory, and there can be no doubt 
but that some slight improvement would result if more care was taken 
to stop the careless and ceaseless introduction of predatory species 
into tanks. This could be effected by stocking tanks with pure fry 
only, instead of with mixed species. 

Lastly, attention may be called to the suggestion made of 
attacking the problem in India in a different way. It is known 
that if a little oil is placed in a pond it spreads and forms a delicate 
frlm on the surface of the water. This prevents mosquito larvae 
from obtaining sufficient air, and thus tends to kill them. As, 
however, it also tends to kill small fishes, and renders the water 
objectionable for domestic purposes, this procedure is not considered 
desirable by the village population. 
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